] and the assumption that (i) pulmonary capillary recruitment is maximal in exercising tetrapods and (ii) that mean arterial pressure during intense exercise in normal Varanus is actually broadly equivalent to that in mammals (about 35 mm Hg) (19)}. Hypothetically, these pressure constraints on the bellowslike septate lung might be overcome either by increasing the magnitude of lung vascularization (thus decreasing pulmonary capillary resistance to blood flow) or by increasing total lung volume by a factor of at least 5. However, a substantial increase in lung vascularization would necessarily restrict the volume of nonvascularized portions of the lung, thereby reducing capacity for lung ventilation. Alternately, an increase by a factor of 5 in total lung volume would leave little, if any, space in the visceral cavity for organs other than the lung. 6 
where g is the metric tensor representing the gravitational potentials, R is the Ricci tensor, is a constant, T is the stressenergy tensor of matter, and T is its trace. The principal difficulty he had to overcome was finding the right balance between the mathematical implications of a generalized principle of relativity and physical requirements such as the existence of a Newtonian limit (1, 2 Fölsing is convinced, in agreement with the presently accepted view among physicists and historians of science, that Einstein's and Hilbert's achievements were actually parallel and independent, with the priority in submitting the field equations in their final form going to Hilbert (7) . If, however, the standard account were correct, it would seem quite possible that indeed Einstein "nostrified" from Hilbert the critical trace term, still missing from the field equations in the paper he submitted on 11 November (8). Hilbert's published paper is mathematically complex and might have been difficult for Einstein to fully digest so quickly, but it does clearly display the field equations of general relativity, including the critical trace term [(3), p. 404]. Although this possible conclusion from the accepted view usually is not drawn, the arguments by which Einstein is exculpated are rather weak, turning on his slowness in fully grasping Hilbert's mathematics (5) .
In the course of a project on the history of general relativity at the Max Planck Institute for the History of Science, archival work by Corry brought to light a hitherto unnoticed set of proofs of Hilbert's paper (9) . Detailed analysis and comparison of these proofs with both published versions of Hilbert's paper (10) and with Einstein's papers on gravitation from 1913 to 1915 (2) enabled us to construct an account of the crucial weeks in November 1915 that radically differs from the standard view, excludes the possibility that Einstein plagiarized from Hilbert the last crucial step in completing general relativity and sheds new light on Einstein's complaint of "nostrification" by Hilbert.
Both the proofs and the final version of Hilbert's first communication (3) are dated "submitted on 20 November 1915," presumably referring to the original manuscript. A copy of the proofs, preserved in his archives and marked in his own hand "First proofs of my first note," bears a printer's stamp dated 6 December 1915 (Fig. 1) Note that Hilbert distinguishes here between the world parameters, which are arbitrary, and the space-time coordinates, which are not. Here he follows Einstein's earlier argument against general covariance from his papers of 1913 to 1915. Einstein then justified his theory's lack of general covariance and the need to select "adapted coordinate systems" on the same grounds of causality and energy-momentum conservation.
Hilbert abandoned this entire argument in the published version of his first communication. In a letter to Felix Klein (14) , he remarked with regard to the role of the energy theorem in the proof version of his theory, "But I later suppressed the whole thing because the thing did not appear mature to me." In his second communication, published in 1917 (15), Hilbert gave a radically different definition of causality for a generally covariant theory, essentially the one accepted today (16) . He there critically notes the noncovariant nature of Einstein's earlier work, characteristic also of his own version in the proofs: "In his original, now abandoned theory Einstein indeed postulated four non-invariant equations for the g in order to save the causality principle in its old form" (15). Hilbert's revised definition of causality for generally covariant theories led him to explicitly reject the possibility of the coordinates being physically significant. In the 1924 version of his first communication, he described axiom II, the requirement of general covariance, for the first time as "the simplest mathematical expression for the requirement that the coordinates in themselves have no sort of physical significance . . ." [(10), p. 4].
2) In the proofs of his first communication, Hilbert's world function includes a gravitational term ͌ gK (17) and indicates that the gravitational part of the field equations takes the form of the variational derivative of the gravitational term with respect to the metric. Hilbert does not, however, give the explicit form of this gravitational part of the field equations. In the published version, on the other hand, he explicitly writes down the expression for the variational derivative [ (3) To summarize: Initially, Hilbert did not give the explicit form of the field equations; then, after Einstein had published his field equations, Hilbert claimed that no calculation is necessary; finally, he conceded that one is. Taken together, this sequence suggests that knowledge of Einstein's result may have been crucial to Hilbert's introduction of the trace term into his field equations.
In the light of this analysis of Hilbert's work, we can now better understand the exchange between Hilbert and Einstein in the crucial days of November 1915. On the 14th, Hilbert wrote to Einstein, inviting him to come to Göttingen 2 days later, when Hilbert intended to lecture on "my axiomatic solution of your great problem." In a postscript, he added, "Insofar as I understand your new paper, the solution given by you is completely different from mine . . . " (18) . Hilbert is referring to Einstein's communication of 4 November to the Prussian Academy of Sciences. On the 15th, Einstein replied (19), excusing himself from coming on grounds of being overworked, expressing great interest in Hilbert's work and asking for a copy of Hilbert's paper as soon as possible "to satisfy my impatience. " Hilbert must have sent the requested copy or a summary of his paper immediately because, on the 18th, Einstein replied, reacting sharply to Hilbert's claim of originality. Far from thanking him for sending his communication, as Fölsing claims, Einstein began his letter by denying the novelty of Hilbert's approach: "The system given by you agrees-as far as I can see-exactly with that which I found in recent weeks and submitted to the Academy" (20) . In order to claim his priority, he explained to Hilbert that he had "considered the only possible generally covariant field equations three years earlier." He also insinuated that Hilbert had not even discussed the fundamental physical problems raised by these equations (20):
The difficulty was not to find generally covariant equations for the g ; this is easy with the help of the Riemann tensor. What was difficult instead was to recognize that these equations form a generalization, and, that is, a simple and natural generalization of Newton's law.
Einstein's claim is understandable. In his 4 November paper, he had announced with a flourish his return to the Riemann tensor as the appropriate starting point for a theory of gravitation (21) . Although the theory in this paper is different from the version of Hilbert's theory that he saw, as well as from the version of the theory Einstein developed by the 18th, they are all based on the metric tensor and the only generally covariant tensor that can be built from it, the Riemann tensor, as their common foundation.
It was after this exchange with Hilbert that Einstein wrote a friend charging Hilbert with "nostrification." Einstein's letter of 18 November may have been the motive for a reputed apologetic letter (now lost) by Hilbert to Einstein [(7), p. 261] and Hilbert's handwritten note, added to the proofs of 6 December, supplementing his initial reference to the gravitational potentials g with the phrase "first introduced by Einstein" (Fig. 1) .
In It is most likely that the martian atmosphere 3.8 billion years ago was composed primarily of CO 2 , with a surface pressure ranging from a few hundred to several thousand millibars, and some H 2 O (1). At that time, the solar luminosity was about 25% lower than it is at present. Under such conditions, calculations performed with a one-dimensional (1D) climate model by Kasting (2) showed that the atmospheric CO 2 should condense in the atmosphere for surface pressures larger than a few tens of millibars. Kasting found that the condensation of CO 2 decreases the atmospheric temperature lapse rate and reduces the magnitude of the greenhouse effect, making it impossible to warm the surface of Mars enough to allow the presence of fluid water together with a CO 2 -H 2 O gaseous atmosphere. Several alternative mechanisms such as geothermal heating (3), an early more massive sun (4), or the greenhouse effect of methane (5) and ammonia (6) have been considered but none has provided a likely solution to the early Mars climate enigma (5) . Another consequence of the condensation of CO 2 is the formation of CO 2 ice clouds. Because they are perfect scatterers at solar radiation wavelengths, the CO 2 ice particles should raise the planetary albedo.
In the thermal infrared (IR), CO 2 ice is at least 500 times more transparent than water ice, except near 15 m where the 2 absorption band is located and above 90 m where two broad lattice vibration bands were measured (7). Thus, CO 2 ice clouds should not be able to contribute to an absorption-emission greenhouse effect as cirrus clouds on Earth do. On this basis, Kasting (2) estimated that CO 2 ice clouds should cool the planet through reflection of sunlight uncompensated by IR trapping.
We have studied the IR properties of the CO 2 ice clouds using a two-stream, hemispheric mean, source function code that allows for multiple scattering, absorption, and emission by atmospheric particles (8) . The CO 2 ice particle single-scattering properties were obtained from the refractive index measured by Hansen (7), using Mie theory with a modified gamma size distribution of effective variance 0.1 (9) . As expected by Kasting, a cloud composed of CO 2 ice particles smaller than a few micrometers should be almost transparent in the IR, except near 15 m. However, larger particles can be expected in CO 2 ice clouds. Crystal size is determined by the time required for crystal growth versus the time it takes for the particles to fall out of a supersaturated layer (sedimentation). On Earth, despite the fact that the growth of water ice particles is limited by the diffusion of water vapor through air, particles 80 m or larger are often observed in cirrus ice clouds, and the observed radiative properties of Earth's cirrus clouds can be fit by assuming equiv-
